I 


Historic,  Archive  Document 

Do  not  assume  content  reflects  current  scientific  knowledge, 
policies,  or  practices. 


5 


THE  NEWS  LETTER 

ir  MAR  ?    1928  ir 

OF  THE 

U.  S,  DfWTtmeat  of  Agrkmltaie 

UREAL!  OF  PUBLIC  ROADS 


VOL.  3f  NO.  4 


FEBRUARY,  1928 


A.  C.  ROSE,  EDITOR 


CONTENTS 


Bureau  Opposed  To  Private  Toll  Bridges     1 


Lynch  To  Be  In  Charge  Of  District  1  4 


R,  W.  Crum  Appointed  Director  Of  Highway  Research  Board  -  -  4 


Advantages  Of  Proportioning  Concrete  Aggregates  By  Weight   ---6 


Materials  Engineers  Take  An  Examination    14 


Status  Of  Current  Federal-Aid  Road  Work,  As  Of  January  31  ,  1928  -19 


Trend  Of  Concrete  Pavement  Design  -  January  1,  1928 


20 


Construction  Under  Way  On  Zion  National  Park  Road  22 


Progress  Of  Federal  Highway  Legislation  -28 


r 

7 


BUREAU  OPPOSED  TO  PRIVATE  TOLL  BRIDGES 
(Not  for  release) 

While  State  highway  departments,   in  the  last  decade,  have 
been  taking  over  toll  roads  and  abolishing  their  object  i  on able , 
traffic-retarding  gates  as  rapidly  as  possiele,  private  interests 
have  been  busy  acquiring  exclusive  rights  to  construct  bridges 
at  commanding  locations  on  the  public  highways  and  setting  up 
new  gates,  many  of  which  yield  to  their  owners  a  rate  of  return 
on  the  capital  investment  far  exceeding  that  of  the  most  profit- 
able toll  roads. 

a  survey  of  the  situation,  just  completed  by  the  bureau, 
shows  that  there  were  233  toll  bridges  in  operation  in  the  united 
States  at  the  beginning  of  this  year,  66  of  which  were  built  with- 
in   THE    LAST    TEN    YEARS;    WHICH  MEANS   THAT    THE    NUMBER    OF    SUCH  BRIDGES 
IN    OPERATION   HAS    BEEN    INCREASED  NEARLY    60  PER    CENT    IN    THE    | 0-YEAR 
PER IOD. 

HOW  RAPIDLY  THE   NUMBER   NOW    IN   OPERATION    IS   EElNG  INCREASED 
IS    SHOWN    BY   THE    FACT    THAT    THERE    ARE    AT    PRESENT    29   NEW  TOLL  BRIDGES 
UNDER   CONSTRUCTION,    AND    163    PROPOSED    FOR    CONSTRUCTION.  INCLUDED 
IN    THE    NUMBER   PROPOSED    FOR    CONSTRUCTION    ARE    ALL    PROJECTED  BRIDGES 
REGARDING    WHICH    SOME    DEFINITE    STEP    HAS    BEEN    TAKEN,    SUCH    AS  THE 
FILING   OF   AN    APPLICATION    FOR    A    FRANCHISE   OR    THE    ORGANIZATION  OF 
A    COMPANY   TO    FINANCE   THE    CONSTRUCTION.       If   ALL  THESE    BRIDGES  NOW 

under  construction  or  proposed  are  completed,  and  none  of  the 
existing  bridges  is  freed  in  the  meantime,  the  number  of  toll 
bridges  in  the  united  states  will  be  nearly  doubled  in  a  few  years. 

One  hundred  and  ninety-one  of  the  existing  233  bridges  are 
privately  owned  and  20  of  the  29  under  construction  are  being 
built  under  private  auspices.    the  others  in  each  case  are  publicly 
owned  and  operated  -  in  most  cases  with  the  intention  of  lifting 
the  toll  as  soon  as  the  bridges  are  paid  for. 

the  location  of  all  privately  and  publicly  owned  toll 
bridges  in  the  un  i  ted  states  in  operation  on  october  |,   1327,  is 
shown  cn  the  accompanying  map.    the  map  also  shows  the  location 
of  the  bridges  of  both  classes  which  were  under  construction  or 
proposed  on  the  same  date.. 

as  indicating  the  attractiveness  of  such  investments  from 
the  point  of  view  of  private  operators,  the  bureau  cites  the  return 
on  the  investment  in  several  pr  i  vat ely— owned  bridges  as  revealed 
by  reports  of  the  owners. 
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One  of  these,  the  bridge  over  the  Potomac  River  at  Williams- 
port,  Md. ,  was  built  at  a  cost  of  $87,000,   in  1907.    The  public 
is  still  paying  toll  for  the  use  of  the  bridge  notwithstanding  that 
it  has  long  since  paid  for   its  construction.     |n  1926  alone  the  net 
operating   income,  after  deducting  all  costs,  taxes,  etc.,   from  the 
tolls  received,  was  over  $4 ! , 000 ,  or  47  per  cent  of  the  original 
cost,  and  a  dividend  of  $32,000  was  declared,  which  was  32  per  cent 
on  the  $100,000  of  common  stock. 

The  Gandy  Bridge  over  Tampa  Bay  between  Tampa  and  St.  Peters- 
burg, Fla.,  yielded  in  1926,  a  total  net  income,  after  deduction  of 
all  expenses  including  depreciation,  of  nearly  $2 | | , 000  on  an  in- 
vestment in  tangible  property  of  $2,|58,000.    this  instance  is, 
perhaps,  more  nearly  typical  of  the  majority  than  is  that  of  the 
Pollock  Bridge  over  the  Platte  River  at  Plattsmouth,  Nebr.,  which 
yielded  a  gross  income  of  more  than  | 50  per  cent  of  its  cost  annually 
from  1923  to  1925. 

The  majority  of  the  toll  bridges  in  the  country  are  on  roads 
which  are  part  of  the  federal-    !'j  highway  system,  the  reason  being 
that  this  system  of  186,000  miles  includes  the  most  important  state 
and  interstate  roads  which  are,  therefore,  the  most  heavily  traveled 

ROADS    IN   THE    COUNTRY.      Of  THE   425  TOLL    BRIDGES    IN   OPERATION,  UNDER 

construction,  or  proposed  at  the  eeginnlng  of  the  year,  2|7  or  more 
than  half  were  on  the  federal-aid  system,  60  were  on  roads  included 
in  State  highway  systems  but  not  in  the  Federal-aid  system,  and  1 48 
were  on  other  roads, 

The  State  highway  officials  of  the  several  States  and  officials 
of  the  Bureau  oppose  further  construction  of  toll  bridges  for  oper- 
ation by  private  interests.    They  say  that  the  value  of  such  invest- 
ments IS  CREATED  by  the  puelic  expenditures  for  the   improvement  of 

THE    ROADS   WHICH    LEAD   TO   THE    ERIDGES,    AND   THEY  HAVE     INSISTED   AT  EVERY 
OPPORTUNITY    THAT    THE   PUBLIC    SHOULD   NOT    BE    COMPELLED,  INDEFINITELY, 
TO    PAY   PROFITS   TO    PRIVATE    BRIDGE   OPERATORS    LONG    AFTER    IT    HAS    PAID  IN 
TOLLS    FOR    THE    BRIDGES   CONSTRUCTED.      W I  TH    EQUAL    INSISTENT    T    E  Y  OPPOSE 
THE    COLLECTION    OF   TOLLS   ON    PUELIC    BRIDGES    EXCEPT    AS    A  MEANS    OF    F I N ANC  — 
I NG   THE  I R    COST . 

THE   HIGHWAY  OFFICIALS    RECOGNIZE    THAT    THERE    ARE    CASES    IN  WHICH 
THE    FINANCING   OF  THE    COST    OF   EXPENSIVE    BRIDGES    BY  MEANS   OF  TOLLS  IS 
THE    ONLY   PRACTICABLE   MEANS;    BUT    IN    SUCH    CASES   THEY    INSIST    THAT  THE 
BRIDGES    SHOULD    EE    BUILT    AND  OPERATED   PUELjCLY,    AND   THAT    THE  TOLL 
SHOULD   EE    COLLECTED  ONLY   SO    LONG    AS    MAY   BE   NECESSARY   TO    PAY    THE  COSTS 
0  F   CONSTRUCT  I  ON  . 
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With  the  purpose  of  encouraging  the  adoption  of  this  method, 
the  oudfield  bill  passed  at  the  last  session  of  congress,  permits 
the  payment  of  one-half  the  cost  of  important  bridges  on  the  federal- 
ald  system  by  the  federal  government,   and  the  financing  of  the  other 
half  of  the  cost  by  the  state  through  state -co llec te d  tolls. 

Either  by  taking  advantage  of  the  Federal  assistance  thus 
offered  or  by  construction  and  operation  of  necessary  toll  bridges 
by  the  States,  counties  and  municipalities,   it  is  the  belief  of 
Mr.  MacDonald,  Chief  of  the  Bureau,  that  there  can  be  saved  to  the 
traveling  public,  a  very  large  amount  of  money  which  is  now  taken 
by  private  operators  as  profit  on  investments,  the  profitable  charac- 
ter of  which  derives  from  the  public  expenditures  for  road  improve- 
MENT.    Mr.  MacDonald  states  that  the  puelic  can  borrow  money  on  terms 
at  least  as  favorable  as  those  available  to  private  eullders,  and 
usually  on  better  terms.    he   is  convinced  that  the  existing  public 
agencies  can  erect  and  operate  the  bridges  as  efficiently  and  eco- 
nomically as  the  private  owners;  and,   if  the  tolls  are  abolished 
when  the  bridges  are  pa  i d  for,  the  traveling  puelic  will  ee  saved 
the  payment  of  the  handsome  profits  which  are  the  inducement  that 
is  responsible  for  the  increasing  private  interest  in  toll— 3r i dge 
construct  i  on . 

In  this  connection,  Mr.  MacDonald  points  out  that  the  borrow- 
ing  OF  MONEY   BY   PUBLIC    AGENCIES    FOR    BRIDGE    CONSTRUCTION   NO  LONGER 

need  entail  an  increase  of  property  taxation  to  provide  for  sinking 
fund  and  interest.    there  is  an  active  market  for  revenue  bonds 
which  are  secured  and  retired  with  no  other  funds  than  the  revenues 
derived  from  the  tolls  collected.    by  resorting  to  this  method  of 
financing,  costly  bridges  can  be  bu i lt  ey  the  public  without  in- 
creasing taxes,  and  can  be  paid  for  by  those  who  use  them  without 
paying  several  times  their  cost  in  profits. 

if  the  bridges  are  built  by  public  agencies  there  is  also 
the  assurance  of  open  competition  and  the  awarding  of  the  contract 
to  the  lowest  responsible  e  i  oder ,  a  condition  that  ha.  bfen  notice- 
ably lacking  in  much  of  the  private  construction  upon  which  tr.ie 
public  is  asked  to  pay  dividends  in  the  form  of  tolls. 

There  is  some   Indication  of  a  growing  appreciation  of  the 
wisdom  of  public  operation  in  the  fact  that  63  of  the  |  63  new 
bridges  proposed  at  the  beginning  of  the  year  will  be  publicly 
owned  and  operated.     th i s  is  a  considerably  larger  proportion  than 
is  found  among  the  erldges  now  in  operation  and  under  construction. 
That  there   is  still  a  very  active  private   interest,  however,  is 
indicated  ey  the  fact  that  33  e i lls ,  each  authorizing  the  construc- 
tion or  a  particular  private  toll  bridge,  have  been  passed  by  the 
House  since  Congress  convened  in  December. 
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Whenever   it   I s  at  all  possible  to  do  so,  Mr.  MacDonald  takes 
the  position  that  necessary  bridges  should  be  financed  without  toll 
collection.     |n  support  of  this  position  he  points  to  the  fact  re- 
vealed ey  an   in  7est i  gat  i  on  by  the  state  highway  commlss'on  of 
Washington  that  the  mere  cost  of  collecting  the  tolls  amounts  to 
from  15  to  27  per  cent  of  the  tolls  collected.     The  report  of  this 

INVESTIGATION,    WHICH    WaS   AUTHORIZED   BY  THE   WASHINGTON  LEGISLATURE, 

FURTHER    SHOWS   THAT    THE    COST    OF   SERVICE  ON    ALL    TOLL    BRIDGES    ON  THE 

HIGHWAY   SYSTEM  0 F   THE    STATE    IS    FROM    63  TO     185    PER    CENT    HIGHER  THAN 

SIMILAR   SERVICE   WOULD   HAVE    COST    I F  THE  BRIDGES    HAD    BEEN  FREE. 


LYNCH  TO  BE   IN  CHARGE  OF  DISTRICT  I 

W.    H.     LYJCH,     FORMERLY    DISTRICT    ENGINEER    OF   DISTRICT    5,  WITH 
HEADQUARTERS    AT    CMAHA,    WILL    BECOME    DISTRICT    ENGINEER    OF    DISTRICT  I, 
WITH    HEADQUARTERS    AT    PORTLAND,    ORE.,     FILLING    THE    VACANCY    CAUSED  BY 
THE    RESIGNATION    OF   MR .    PURCELL,     WHOSE    APPOINTMENT    AS    STATE  HIGHWAY 
ENGINEER    OF   CaL'FORNIa    EECAME    EFFECTIVE    ON    FEBRUARY  15. 


R.  W.  CRUM  APPOINTED  DIRECTOR  OF  HIGHWAY  RESEARCH  BOARD 

R,    W.    CRUM,     FORMERLY   MATERIALS    AND    TESTS    ENGINEER    OF    THE     f 0 Wa 

State  Highway  Cummission,  has  accepted  the  directorship  of  the  High- 
way Research  Board,  effective  March  f«  taking  over  the  duties  formerly 

PERFORMED    EY    MR      UpHAM,    WHO    RESIGNED,    EARLIER    | M    THE    YE  A R      TO  DEVOTE 
HIS    ENTIRE    TIME    TO    THE    ACTIVITIES    OF    THE    AMERICAN    ROAD    Bu I LDERS 1 
ASSOC  I  AT  I  ON . 
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ADVANTAGES  OF  PROPORTIONING  CONCRETE  AGGREGATES  BY  WEIGHT 
Contributed  by    F.  H.  Jackson  of  the  Division  of  Tests 
(Not  for  release  ) 

In  view  of  the  increasing  interest  which   is  being  shown  ey 
highway  engineers  in  the  matter  of  measuring  aggregates  for  con- 
crete ey  weight,    instead  of  by  loose  volume;    it  may  be  of  value  at 
this  time  to  discuss  briefly  some  of  the  advantages  of  this  system, 
as  well  as  to  point  out  some  of  the  precautions  which  must  be  ob- 
served when  specifying  aggregates  by  weight,   in  order  that  the 
maximum  benefits  may  ee  derived. 

r.  w.  crum,   engineer  of  materials  and  tests  for  the   | owa 
State  Highway  Commission  was  one  of  the  first  State  highway  officials 
to  advocate  the  measurement  of  concrete  aggregates  ey  weight.  It 

WAS    FIRST    TRIED  OUT    ON    AN    ACTUAL    PAVING    PROJECT     IN    IoWa,     IN    J.923 , 

with  such  successful  results  that  it  was  adopted  as  standard  prac- 
tice in  the  following  year,  an  u  has  been  used  exclusively  ever  since, 
at  the  present  time  it  is  specified  as  the  standard  method  in  south 
Carolina,  and  as  an  alternate  method  in  a  number  of  other  States. 

The  OUTSTANDING  advantages  to  be  derived  from  the  measure- 
ment of  aggregates  by  weight  are  as  follows: 

1.  -  It  automatically  corrects  for  the  so-called  "bulking 
action"  of  moisture  in  sand. 

2.  -  It  makes  possible  a  much  more  accurate  estimate  of  the 
quantities  of  materials  required  for  a  given  amount  of  concrete. 

3.  -  It  furnishes  a  record  of  the  weights  of  materials  used 
ON  the  job,  which  may  EE  of  value  to  the  contractor  as  a  check 
against  car  weights. 

All  concrete  engineers  are  familiar  with  the  fact  that  when 
moisture   is  added  to  a  dry  sand  it  swells  or  eulks  to  an  appreci- 
able extent,  so  that  a  given  volume  will  not  contain  as  much  actual 
material  as  if  the  sand  were  dry.     this  eulklng  in  the  ordinary 
concrete  sand  will  amount  to  as  much  as  25  or  30  per  cent  of  the 
original  volume  of  the  dry  sand  for  moisture  contents  of  from  3 
to  5  per  cent,  which  is  the  average  stock -pile  condition.     in  other 
words,  assuming  the  conventional  volumetric  method  of  measurement, 
the  actual  amount  of  sand  in  a  given  batch  will  vary  from  a  maximum 
when  the  sand  is  dry  to  a  minimum  when  the  sand  is  in  the  average 
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STOCK -pile  condition;   that   is,  containing   from  3  TO  5  PER  CENT 
MOISTURE.     From  this  point,   additions  of  water  cause  a  gradual 
increase   in  the  quantity  of  sand  until  a  point   is  reached  when 
the  sand  becomes  saturated  with  water,  that   is,  the  voids  are 
completely  filled,   in  which  state  a  given  quantity  of  sand  occu- 
pies essentially  the  same  volume  as   if  it  were  dry.  measurement 

OF  SAND  IN  THIS  CONDITION  IS  KNOWN  AS  "  I  NUN  DAT  ION,"  It  IS  OBVIOUS 
THAT  DUE  TO  THiS  TENDENCY  TO  "BULK11  IT  IS  IMPOSSIBLE  TO  INSURE 
EITHER  A  CONSTANT  QUALITY  OR  A  CONSTANT  QUANTITY  OF  CONCRETE. 
In  THE  FIRST  PLACE,  VARIATIONS  IN  THE  QUANTITY  OF  SAND  IN  THE 
BATCH  WILL  AFFECT  ITS  CONSISTENCY  AND  THEREFORE  THE  AMOUNT  OF 
WATER  REQUIRED  FOR  A  WORKABLE  MIXTURE.  THIS  IN  TURN  WILL,  OF 
COURSE,    AFFECT    THE    STRENGTH   OF   THE    CONCRETE.       In    THE    SECOND  PLACE, 

the  quantity  of  concrete  produced  will  vary  directly  with  varia- 
tions in  the  absolute  volume  of  the  sand  even  though  apparently 
the  same  amount  of  sand  is  being  measured  out. 

When,   however,  the  des!red  quantity  of  sand  is  weighed, 
the  same  aesolute  volume  is  being  delivered,  regardless  of  the 
moisture  content,  just  as  long        the  specific  gravity  of  the 
sand  remains  constant.     the  only  error  introduced  by  this  method 
is  due  to  the  actual  we  i ght  of  the  water  present,  which  is  of 
course  very  small  in  terms  of  the  weight  of  the  sand.     even  this 
error,  however,  can  be  eliminated  ey  making  a  moisture  determin- 
ation on  the  sand,  and  correcting  the  weight  accordingly. 


YIELD  AFFECTED  BY  VARIATIONS   IN  THE  COARSE  AGGREGATE 

Although  coarse  aggregates  to  a  very  limited  extent  exhibit 
the  bulking  effect  referred  to  above,  the  amount  is  usually  so 
small  as  to  be  without  practical  significance,  so  that  so  far  as 
this  feature   is  concerned  satisfactory  results  may  be  oetalned 
with  either  method  of  measurement. 

Variations   in  the  yield  of  concrete  due  to  changes  in 
gradation  of  the  coarse  aggregate  may,  however,  be  quite  marked 
when  the  materials  are  measured  by  volume.    measurement  of  the 
coarse  aggregate  by  weight,  on  the  other  hand,    insures  the  same 
absolute  volume  of  material  from  batch  to  batch,   irrespective  of 
its  grading  or  void  content,  just  as  long  as  its  specific  gravity 
remains  constant.    th i s ,  as  noted  above,  makes  possible  a  much 
closer  estimation  of  the  quantities  of  materials  which  will  be 
required  than  under  the  old  method. 


i  ox 
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It  must  not  be   inferred,  however,  THAT  the  grading  of  the 
aggregates  can  ee   ignored  when  measurements  are  made  by  weight. 
Although,  as  has  just  been  stated,  the  yield  will  be  constant 
insofar  as   it  is  affected  by  variations  in  the  absolute  volume 
of  aggregates,  changes   in  gradation  materially  affect  the  amount 
of  water  necessary  to  secure  a  given  workability.    The  finer  the 
grading  of  a  given  aggregate,  the  greater   in  general  will  be  the 
amount  of  water  required.     This  fluctuation   in  water  content  will 
in   itself  cause  a  variation   in  yield,  since  the  volume  of  concrete 

WILL    IN    ANY    CASE    (fOR    PLASTIC    MIXTURES)    BE    EQUAL   TO    THE    SUM    OF  THE 
ABSOLUTE    VOLUMES   OF  THE    CEMENT,    AGGREGATES    AND   WATER.      THIS     IS  AN 
AFFECT    WHICH    PERSISTS    IRRESPECTIVE   OF  THE   METHOD   OF  AGGREGATE 
MEASUREMENT    USED    AND    ACCOUNTS    IN    A    GREAT    MANY   CASES    FOR    THE  DIFFI- 
CULTIES  EXPERIENCED   BY   M.I  XER    OPERATORS    IN    MAINTAINING  SIMULTANEOUSLY 
A   UNIFORM  WATER    content    AND   A  UNIFORM  CONSISTENCY. 

The  only  way  to  overcome  this  difficulty  is  to  control  the 
grading  of  the  coarse  aggregate  more  carefully  than  has  been  the 
practice   in  the  past.    this  has  recently  been  accomplished  in 
North  Carolina  by  using  three        ^rate  sizes  of  coarse  aggregate 
and  measuring  definite  quantities  of  each,   together  with  definite 
quantities  of  sand,  cement,  and  water.     |n  this  way,  and  in  this 
way  only,  can  the  gradation  of  the  coarse  aggregate  ee  controlled 
within  the  narrow  limits  necessary  if  uniform  concrete  is  to  be 
obt a  i  ned . 

a  fact  which  must  not  be  overlooked   in  connection  with  the 
weighing  of  aggregates  is  the  effect  of  variations  in  the  specific 

GRAVITY   OF  THE    AGGREGATE   ON    THE    YIELD   OF   CONCRETE   OBTAINED.  In 
THE    MATTER    OF  THE   MEASUREMENT   OF  AGGREGATES    FOR    CONCRETE,    WHAT  WE 
ARE    INTERESTED    IN    FROM    THE    STANDPOINT    OF   YIELD    IS    A    PROCEDURE  WHICH 
WILL    INSURE    THE    DELIVERY  OF   THE    SAME    ABSOLUTE    VOLUMES    OF  AGGREGATES 
IRRESPECTIVE    OF   THEIR    SPECIFIC    GRAVITIES.       JUST    AS    LONG   AS  THE 
SPECIFIC    GRAVITY   REMAINS    THE    SAME,    THE    ABSOLUTE    VOLUMES   WILL,  OF 
COURSE,    BE    PROPORTIONAL    TO    THE    WEIGHT.      ANY   CHANGE    IN    THE  SPECIFIC 
GRAVITY,    HOWEVER,    WILL   DISTURB    THIS    RELATION;    THE    MATERIAL  WITH 
THE   HIGHER    GRAVITY  HAVING    A    SMALLER    ABSOLUTE    VOLUME    FOR    A  GIVEN 
WEIGHT    THAN    THE   MATERIAL   WITH    THE    LOWER    GRAVITY.      On    THE    EASIS  OF 
EQUAL   WEIGHTS    SPECIFIED,    THIS    WOULD   OF  COURSE    RESULT     IN    A  GREATER 
YIELD   OF   CONCRETE    WHEN    THE   MATERIAL    HAVING    THE    LOWER  SPECIFIC 
GRAVITY  WAS    USED.       It    IS    CONCEIVABLE    THAT    A    SITUATION    MIGHT  DEVELOP 
WHICH    WOULD  MAKE    IT    TO    THE    INTEREST    OF   THE    CONTRACTOR    TO  SECURE 
THE    LIGHTEST   MATERIAL   HE    COULD   POSSIBLY    FIND   WHICH    WOULD    MEET  THE 
SPECIFICATIONS,     IN    ORDER    TO     INCREASE    THE  YIELD. 


-  9  - 


INFLUENCE  OF  SPECIFIC  GRAVITY  OF  AGGREGATE  ON  YIELD 


The   influence  of  the  specific  gravity  of  the  coarse  aggre- 
gate   ON    THE    YIELD   OF   CONCRETE   WHEN   THE    AGGREGATES    ARE    MEASURED  BY 
WEIGHT    MAY    BE    BEST    ILLUSTRATED   BY   MEANS   OF    AN    EXAMPLE.      LET  US 
SUPPOSE    THAT    A   WEIGHT    PROPORTION    IN    POUNDS    IS   STATED    AS  FOLLOWS: 

94  :   180  ;  364. 

This  would  be  equivalent  to  a  i;2:4  volumetric  mix,  assuming  the 

SAND    TO    WEIGH   90  POUNDS    PER    CUBIC    FOOT    AND    THE    CRUSHED    STONE  TO 
WEIGH   9i    POUNDS   PER   CUBIC    FOOT.       FOR    LIMESTONE    HAVING    A  SPECIFIC 
GRAVITY   OF  2.65,    THE    ABSOLUTE    VOLUME    OF   STONE    IN    A    |-BAG  BATCH 
OF   CONCRETE    WOULD  EE, 

364 


2.65  x  62.4 


2.2    CUBIC  FEET. 


FOR  A  TRAP  ROCK  AGGREGATE  WITH  A  SPECIFIC  GRAVITY  OF  3.00,  THE 
ABSOLUTE    VOLUME    WOULD  BE, 

ob4 


3.00  x  62.4 


-    I  .94   CUB  I C    FEET  . 


Other  things  being  equal,  the  difference   in  yield  would  then  be 

2.2  -   1.94  -  .26  cubic  feet  per  bag  of  cement, 
or  about       1-1/2  cubic  feet  for  each  6  —bag  batch. 

In  order  to  correct  for  this  situation,    it  is  necessary  to  so 
proportion  the  weights  of  limestone  and  trap  rock  as  to  give  the 
same  absolute  volume   in  both  cases.     assuming,   for  instance,  that 
it    is  desired  to  obtain  a  yield  equivalent  to  an  absolute  volume 
of  2.20  (that  given  by  the  limestone  aggregate  )  the  following 
calculation  will  give  the  weight  of  trap  rock  required  to  pro- 
duce this  absolute  volume; 

3.00  x  62.4  x  2.2  -  4|2  pounds. 

On  the  easis  of  45  per  cent  voids   in  the  stone,  this  would  be  the 
weight  of  trap  rock  which  would  have  been  obtained  if  the  original 
1:2:4  volumetric  method  of  measurement  had  been  employed. 

Let  us  now  assume  a  case  where  the  gradation,  and  therefore 
the  void  content  of  the  limestone,  changes.     In  the  above  example, 
the  void  content   is  45  per  cent.     a  change  to  50  per  cent  voids 
will  not  change  the  aesolute  volume  of  limestone  at  all  as  long 
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as  the  weight  remains  at  364  pounds.    the  yield  of  concrete  will 
therefore  not  be  changed.    the  apparent  volume  of  the  coarse 
aggregate  will,  however,   be  increased  from  4  cueic  feet  to  4.4 
cubic  feet.     Measurement  by  weight,  therefore,   increases  the 
apparent  volume  of  aggregate  used  as  the  percentage  of  voids 
i ncreases . 

On  the  other  hand,   if  the  stone  were  measured  by  volume, 
a  change  of  from  45  to  50  per  cent  in  voids  would  change  the 
absolute  volume  of  the  coarse  aggregate  to 

(1.00  -  0.50)  x  4.0  =  2.0  cueic  feet 

AND    THE    YIELD   WO  ULD   BE    REDUCED    0.2    CUB  I C    FOOT    PER    BAG   OF  CEMENT, 
OR     1.2    CUE  I C    FEET    FOR   EACH   6-EAG    3  AT  CH  . 

AS    a    FINAL    EXAMPLE,    LET    US    ALSO    ASSUME   THAT,     IN  ADDITION 
TO    THE    LIMESTONE   AND    TRAP   ROCK    WE  HAVE    A    GRAVEL    AGGREGATE  AVAIL- 
ABLE with  a  specific  gravity  of  2.65.     In  the  previous  example 

WE    ASSUMED    A    GRADING   WHICH   WO  I      '    GIVE    ABOUT    45   PER    CENT    VOIDS  IN 
THE    STONE.      A    CORRESPONDING    GRADING    IN    THE    CASE    OF    GRAVEL  WOULD 
GIVE   AEOUT    38    PER    CENT    VOIDS,    THE    DIFFERENCE    BEING    DUE    TO  THE 
GREATER    COMPACTION    AFFORDED   BY   THE    ROUNDED    FRAGMENTS.       FOR  THIS 
CONDITION    THE    ABSOLUTE    VOLUME    OF    GRAVEL    IN    A    I -BAG    BATCH   OF  CON- 
CRETE,   FOR    A   WEIGHT   OF  364   POUNDS    WOULD  BE 

364  p 
2.65  x  62.4      2'2  CUS,C  FEET' 

OR    EXACTLY   THE    SAME    AS   THE    LIMESTONE,    BECAUSE   THE    SPECIFIC  GRAV- 
ITIES   ARE    THE    SAME.       If   HOWEVER,    THE    CONVENTIONAL  VOLUMETRIC 
MEASUREMENT    IS  USED,    WE    WOULD   HAVE   4   CUE  I C    FEET    OF   GRAVEL,  BY 
VOLUME,    WHICH    FOR    A   VOID    CONTENT    OF    .38    PER    CENT  WOULD    GIVE  AN 
A3 SO  LUTE    VOLUME  OF 

(1.00  -  0.38  x  4  =  2.48  cubic  feet 

per  bag  of  cement,  or  0.28  cue  i c  feet  more  than  the  limestone  with 
the  same  grading  and  specific  gravity.     this  would  of  course  re- 
sult, other  things  being  equal,   in  an  increase  in  yield  of  0.28 
cubic  feet  per  bag  of  cement  for  the  gravel  concrete. 

These  examples  are  given  merely  to  Illustrate  certain 
fundamental  principles  which  must  3e  understood  eefore  the  method 
of  measuring  coarse  aggregates  3y  weight  can  be  intelligently 
appli ed ,  wh i  ch  are  j 


1.  -  That  when  proportions  are  sy  volume,  variations  in  the 
void  content  of  the  aggregate  affect  the  yield,  whereas  variations 
in  the  specific  gravity  do  not  affect  the  yield, 

2.  -  That  when  proportions  are  by  weight,  variations  in 

void  content  do  not  affect  the  yield,  but  variations  in  the  specific 
gravity  do  affect  the  yield. 

HOW  TO  CHANGE  OVER  FROM  VOLUMETRIC  TO  WEIGHT  MEASUREMENT 

Unless  an  effort   is  to  be  made  to  design  concrete  for  a 
given  strength   in  accordance  with  one  of  the  theories  which  have  ' 
been  proposed,    it  will  probably  be  necessary  <n  most  cases  for  the 
State  highway  departments  which  desire  to  change  over  to  a  weight 
basis  of  measurement  to  simply  convert  their  present  volumetric 
proportions   into  equivalent  weights.     |n  doing  this,   it  will  be 
necessary  to  assume,   for  purposes  of  calculation,  a  void  content 
which  most  nearly  approximates  the  average  void  content  of  the 
aggregates  under  the  old  specification.     |t  will  further  be  neces- 
sary to  provide  for  different  weights  of  aggregate  to  use  where 
materials  of  varying  specific  gravity  are  encountered. 


PROPORTIONING  GRAVEL  AND  STONE  BY  WEIGHT 

In  addition  to  the  above,    it  will  be  necessary  when  deal- 
ing  WITH   BOTH    GRAVEL    AND    CRUSHED    STONE   TO    CONSIDER    THE    EFFECT  OF 
THE    RATIO    OF    FINE    TO    COARSE    AGGREGATE    UPON    THE    WORKABILITY  OF  THE 
CONCRETE,    AS     IT     IS  WELL   KNOWN    THAT,     IN    GENERAL,    MORE    GRAVEL  MAY 
EE    USED   WITH    A    GIVEN    MORTAR    CONTENT    THAN    CRUSHED    STONE.  An 
ATTEMPT    WILL   EE    MADE    TO    SHOW  HOW   SUCH    A   SITUATION   MAY   BE  HANDLED 
ON    A   WE  I GHT    DAS  I  S  . 

A    SPECIFIC    CASE    WILL    BE    CITED.      SUPPOSE    THE    HIGHWAY  DEPART- 
MENT   WISHES    TO    CONVERT    A    |j2;3^-  NOMINAL   VOLUMETRIC    Mix    INTO  A 
WEIGHT    PROPORTION,     IN    SUCH   A   WaY   THAT    VARIATION    IN    YIELD    DUE  TO 
DIFFERENCES    IN    SPECIFIC    GRAVITY   WILL   BE  ELIMINATED. 


The  following  coarse  aggregates  are  available: 


Type 

Spec  i  fi c  grav ity 

wt  .  per  cu.  ft. 

(as  used) 

:  Per  cent  of 
:        vo  i  ds 

Gravel  : 

2.65 

i02 

:  38 

Trap 

3.00  : 

103 

45 

Limestone  a 

2.75 

:  95 

:.|  45 

Li mestone  B 

2.55  : 

87 

:  45 

Sand 

;  2.65 

91 

!  45 
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If  in  this  case  we  proportion  on  the  easis  of  the  same 
absolute  volumes  in  order  to  control  yield  it  will  6e  necessary 
to  select  a  value  which  will  give  satisfactory  workability  in 
the  case  of  each  aggregate,   avoiding  on  the  one  hand  too  much 
stone,  as  would  de  the  case  were  we  to  select  the  absolute 
volume  of  the  grave  l  as  the  basis  for  our  calculation  and  on 
the  other  hand  too  high  a  mortar  content   in  the  gravel  concrete 
were  we  to  select  the  absolute  volume  of  the  stone  as  the  b  ase [ 

as  an   illustrat ion ,  suppose  we  select  an  absolute  volume 
of  0„58  (corresponding  to  a  void  content  of  42  fer  cent  )  .  using 
this  as  a  base  the  ab  so  lute  volume  for  each  coarse  aggregate  for 
each  bag  of  cement  will  ee 

0.58  x  3.5  =5  2.03  cubic  feet. 

THE    CORRESPONDING   WEIGHTS    FOR    EACH   OF   THE    FOUR    AGGREGATES  WILL 
THEN  EE 

For  the  gravel        2.65  x  62.4  x  2.03  -  335  pounds. 
"       "    trap  Z.    >.*  62.4  x  2  .  03  =  38  0  pounds. 

"  limestone  A  2.75  x  62 .4  x  2.03  =  348  pounds. 
"  "  B      2.55  x  62.4  x  2.03  =  323  pounds. 

Converting  each  of  these  values  into  the  equivalent  apparent 
volumes  for  purposes  of  comparison  we  have 

For  the  gravel       335  -  3.3  parts  by  volume. 

!02 

"      11    trap  380  -  3.7      11      11  11 

I  03 

"     limestone  A      343  =  3.7      "       »  n 

95 

11  11  b      3?.3  =  3.7      ti      11  11 

87" 

The  above  example  illustrates  the  difficulty  of  applying 
this  method  of  proportioning  when  dealing  with  two  dissimilar 
materials  such  as  crushed  stone  and  gravel.     For  equivalent 
yields  and  for  a  given  cement-sand  ratio  we  will  always  obtain 
a  smaller  apparent  volume  of  gravel  than  stone,  whereas  from 
the  standpoint  of  workability  experience  teaches  us  that  we  can 
use  more  gravel  than  broken  stone  in  a  given  mortar. 
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ALTERNATE  METHOD  OF  HANDLING  GRAVEL  AND  STONE  MEASUREMENT 

There   is  another  way,  however,    in  which  the  situation  might 
ge  handled  which  would  give  the  same  yield  for  each  material  and 
still  recognize  the  fact  that  the  stone  concrete  should  contain 
more  mortar.    this  would  ge  to  use  weights  of  coarse  aggregate 
corresponding  to  the  same  apparent  volumes  (in  this  case  3.5  parts  ) 
and  to   increase  the  volume  of  sand  in  the  crushed  stone  concrete 
to  give  the  same  total  absolute  volume  of  aggregate  and  therefore 
the  same  yield  as  the  gravel  concrete.     let  us  continue  the  same 
i  llu  st  rat  i  on  : 

The  absolute  volume  of  gravel  corresponding  to  3.5  cusic 

FEET    APPARENT    VOLUME   WILL  EE 

('1.00  -  0.38)  x  3.5  =  2.|7  cubic  feet. 

AND    FOR    THE    TRAP   ROCK   WILL  3E 

(  1.00  -  0.45)  x  3.5  =  1.93  cubic  feet. 

or  a  difference  of  0.24  cubic  feet. 

The  absolute  volume  of  sand  corresponding  to  2  cubic  feet 
apparent  volume  will  be 

(U00  -  0.45)  x  2  =  |.  |0  cubic  feet. 

Adding  0.24  cubic  feet   in  the  case  of  the  stone  concrete  we  have 
a  total  absolute  volume  of  1.34  cubic  feet  of  sand  to  use  in  the 
stone  concrete  corresponding  to  l.|0  cubic  feet  in  the  gravel 
concrete . 

Reducing  these  values  to  weights,  we  have, 

For  the  gravel      94  :  180  ;  358 
Do       stone       94  :  22 1   j  361 

and  to  apparent  volumes, 

For  the  gravel      i  r  2  :  3.5 
Do       trap  t   :  2.43  :  3.5 

The  value  of  this  method  will  of  course  depend  on  whether 
a  i   :  2|  mortar  will  MAKE  just  as  good  concrete  with  crushed  stone 
as  a  t   i  2  mortar  with  gravel.    This  is  a  matter  which  can  only 
be  determined  ey  laboratory  test  for  each  material  encountered. 
However,  the  two  above  described  methods  are  the  only  ones  which 
can  ge  used  in  fixing  the  proportion  so  as  to  give  the  same  yield 
when  both  gravel  and  crushed  stone  are  involved. 
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MATERIALS  ENGINEERS  TAKE.  AN  EXAMINATION 
Contributed  qy  F.  H.  Jackson  of  the  Division  of  Tests 


At  the  conclusion  of  the  two-weeks  instruction  course  in 
the  headquarters  off  i oe  and  laboratory,   the  district  materials 
engineers  took  an  examination,  on  january  27,   covering  the  various 
phases  of  the  subjects  discussed  at  the  meetings.     the  32  questions, 
wh  i ch  cover  phases  of  the  work  with  which  a  materials  engineer 
must  ee  famillar,  are  given  below.     the  questions  marked  with  an 
asterisk  were  optional.     the  most  satisfactory  answer  to  each  ques- 
tion will  be  given  in  the  next  issue  of  the  news  letter  with  the 
names  of  the  engineers  by  whom  they  are  submitted.     |n  the  mean- 
time,  all  readers  are  invited  to  test  themselves. 

1.  -  What  is  the  principal  cause  of  unsoundness  in  Portland 

CEMENT?      HOW    IS    IT    DETECTED    IN    THE    LABORATORY    AND    HOW   MAY    IT  BE 
CORRECTED   HAVING   ONCE    BEEN    DETECTED    IN    THE    FINISHED  PRODUCT? 

2.  -  Discuss  briefly  the  reasons  why  a  Portland  cement 
which  has  a  tendency  to  run  unsound  will  frequently  show  higher 
strength  than  a  thoroughly  sound  cement.    what  two  details  of  the 
manufacturing  process  are  chiefly  responsible  for  securing  a  sound 
product  without  sacrificing  strength? 

3.  -  What  are  the  present  specification  requirements  for 
strength  of  portland  cement? 

4.  -  Discuss  the  test  results  given  below  for  each  of  the 

FOLLOWING    FIVE    CONCRETE  SANDS: 


A 

B 

C 

:  D 

t 

Retained  on  J./4-inch 

0 

5 

0 

:  0 

0 

Retained  on  No  .  |..0  ; 

10 

30 

10 

:  0 

10 

Passi ng          No .50 

25 

10 

i  25./ 

:  '30  . 

25 

Passing         No  .  100 

:  5 

:  0 

5 

:  10 

5 

Per  cent  of  s I  lt 

:  2.| 

:  0 

I.. 

':  3.0 

l.J 

Color  test 

: Quest i onab  le 

:  0.K, 

O.K. 

:  O.K. 

Quest  i  onable 

Strength  rat  i o 

7  days 

:  98' 

:  140 

75 

:  85 

75 

23  days                   ;  |03 

:  130 

!  60 

:  90 

30 

Indicate  in  each  case  whether  you  would  or  would  not  accept 
the  sand  for  use  in  a  concrete  pavement  on  the  basis  of  the  test 
results  and  i f  not,  why  not. 
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*5.  -  Name  four  distinct  characteristics  of  a  concrete  sand 
which  may  affect  the  st ren gth -rat  1 0  test. 

*6.  -  Describe  briefly  the  method  of  making  a  color  test  for 
organic  impurities   in  concrete  sand. 

7.  -  What  are  the  predominating  physical  characteristics  of 
the  so-called  "trap11  rocks  and  for  which  type  of  road  construction 
are  they  particularly  well  adapted? 

8.  -  Name  the  three  principal  groups  as  regards  origin  into 
which  road  building  rocks  are  usually  divided.    to  which  do  the 
following  types  ee  long? 

Basalt 

SCH I  ST 

Sandstone 
Marble 
Gne i ss 

What  physical  character ! cr < c  of  the  last  type  mentioned 
above  makes  it  sometimes  undesirable  for  use  as  a  concrete  aggregate? 

3.  -  What  particular  kind  of  limestone  should  always  be 
viewed  with  suspicion  when  judged  from  the  standpoint  of  durability 
as  a  concrete  aggregate? 

10.  -  Under  what  circumstances  would  you  be  willing  to  waive 

(a)  -  The  abrasion  test  on  a  limestone  intended  for 

USE  as  an  aggregate   in  a  concrete  PAVEMENT? 

(b)  -  The  sodium  sulphate  soundness  test  on  a  limestone 

intended  for  the  same  purpose? 

*l  I  .  -  Name  three  general  principles  as  regards  size  and  gra- 
dation  OF  AGGREGATES   WHICH   MAY   BE    SAID   TO    GOVERN   THE   PROPER  RATIO 
IN    WHICH    FINE   AND    COARSE    AGGREGATES    SHOULD   BE    COMBINED   TO  GIVE 
MAXIMUM   WORKjfeJ  I  LI T Y   WITH  ECONOMY. 

|2.  -  Compute  the  proper  ratio  of  fine  to  coarse  aggregate 
for  each  of  the  following  two  examples,  using  the  fineness  modulus 
method  and  under  the  assumptions  given: 

(a)   -    FINENESS   MODULUS,    COARSE    AGGREGATE    ....  8.0 

do  do  fine  do        ....  3 .4 

Maximum  permissible  fineness  modulus, 

combined  aggregate  6.5 
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(b)    -    FINENESS    MODULUS,    COARSE    AGGREGATE    ....  6.5 

do  do        fine  do         ....  2.5 

Maximum  permissible  fineness  modulus, 

combined  aggregate    5.8 


13.  -  Assuming  a  plastic  mixture  containing  no  air  voids, 
compute  for  each  example  the  number  of  barrels  of  cement  necessary 
to  produce  a  cubic  yard  of  concrete  for  a  i  !  2  ;4  mix  by  volume  under 
the  following  conditions: 

(a)  -  Weight  per  cubic  foot  of  coarse  aggregate  | 05  les. 

Specific  gravity  do        do  do  2.70 

Weight  per  cubic  foot  of  fine  aggregate  85  les. 
Specific  gravity  do        do  do  2.65 

Water,  5-1/2  gallons  per  bag  of  cement 

(b)  -  Specific  gravity  of  coarse  aggregate  ...  3.0 

Percentage  of  voids  in    do         do        . ..  45 

Specific  gravity  of  fine  aggregate     ....  2.65 

Percentage  of  voids  in  fine  aggregate  ..  35 
Water,  3  gallons  per  bag  of  cement 

14.  -Define  the  following  terms  as  applied  to  concrete  and 
concrete  aggregates:     fineness  modulus,   a3s0  lute  volume,  density, 
water-cement  ratio,  and  "bulking"  as  applied  to  sand. 

*|5.  -  In  what  two  forms  may  water  3E  said  to  exist  in  concrete 

WHICH    HAS   THOROUGHLY   HARDENED   WITHOUT    DRYING  OUT?      DESCRIBE    HOW  THE 
CURING    PROCESS    AS    APPLIED   TO    CONCRETE    MAY   AFFECT    ITS   WaTER  TIGHTNESS. 

15.  -  Upon  what  principle  does  the  inundation  method  of  measur 
ing  sand  depend? 

17.  -  What  are  some  of  the  principal  advantages  of  specifying 
aggregates  for  concrete  by  weight? 

18.  -  Explain  why  it  would  ee   inadvisable  to  specify  definite 
weights  of  cement  and  aggregates  for  concrete  for  a  region  within 
which  various  types  of  material  may  ee  available. 

19.  -  What  test  for  quality  of  blast  furnace  slag  is  usually 
applied  in  specifications  which  is  not  used  for  either  crushed  stone 
or  gravel? 

20.  -  Define  the  various  elements  in  the  following  formula: 

W  =  |200  D 


2|.  -   |n  what  locations  would  you  use  galvanized  metal  cul- 
verts?    |n  what  locations  would  you  consider  come  other  type  of 
culvert  more  economical? 
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22.  -  |n  buying  galvanized  metal  culverts  what  type  of  base 
metal  would  you  specify,  and  why? 

23.  -  What  considerations  would  you  have  in  mind  in  specify- 
ing  PAINT    FOR  PROTECTING   STEEL  AGAINST  CORROSION? 

( a  )  -  Shop  coat 

(b)  -  First  field  coat 

(c)  -  Second  field  coat 

24.  -  Give  a  list  of  the  tests  usually  made  on: 

(a)  -  Asphalts 

(b)  -  Tars  for  construction 
(c  )  -  Road  o i ls 

(d)  -  Road  tars 

25.  -  What  test  (or  tests)  is  used  for  determining  the  con- 
sistency of; 

(a)  -  Asphalts 

(b)  -  Tars  for  construction 

(c )  -  Road  o  i  ls 

(d)  -  Road  tars 

26.  -  What  is  the  object  of  making  a  determination  for  the 
percentage  of  material  that  an  asphalt  loses  when  subjected  to  the 
heat  test  at   1 63°  Ct .  (325°  F. )  in  an  oven  for  five  hours? 

*27 .  -  Our  specification  for  road  oil,  designated  as  OC-2, 
provides  for  oils  for  use  in  the  cold  surface  application  treat- 
ment of  roads  in  order  to  form  a  mat  or  wearing  surface.  this 
specification  is  intended  to  cover  certain  types  of  crude  or  topped 
petroleums  and  cut -back  asphalt.    why  is  a  maximum  flash-point  re- 
quirement specified  in  this  specification  instead  of  a  minimum 
flash-point  requirement  as  is  the  case  in  our  other  specifications 
for  road  oils  and  our  asphalt  specifications? 

28.  -  Determine  the  percentage  of  voids  in  a  sample  of  pave- 
ment,   GIVEN   THE    FOLLOWING  J 

Specific  gravity  of  sample  =  2.20 

Composition  of  mixture  used  in  pavement: 

Asphalt  cement   I  0.0  per  cent  by  weight 

Mineral  aggregate   90.0  do 

Specific  gravity  of  asphalt  cement  1.03 
Do  do      do  mineral  aggregate  2.65 


T  (. 
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29.  -  (a)    How  many  pounds  of  an  asphalt  cement  containing 
99.8  per  cent  of  bitumen  should  be  added  to  900  pounds  of  sand 
and  Portland  cement   in  order  that  the  resulting  mixture  shall 
contain  10. 0  per  cent  of  eitumen  (tolerance  +  0.1  per  cent)? 

(e)    How  many  pounds  of  an  asphalt  cement  contain- 
ing  80.0   PER    CENT    OF   BITUMEN    SHOULD  BE    ADDED    TO    900  POUNDS    OF  SAND 

and  portland  cement  in  order  that  the  resulting  mixture  shall  con- 
tain  | 0 „ 0  per  cent  of  bitumen  (tolerance  +  0.1  per  cent)? 

30.  -  of  what  value  is  the  ductility  test? 

*3 1  .  -  Explain  the  difference  between  the  significance  of 
total  bitumen  (soluble  in  carbon  disulphide)  and  proportion  or 
percentage  of  bitumen  soluble  in  carbon  tetrachloride,   in  connec- 
tion with  the  analyses  of  asphalts. 

32.  -  In  making  an  analysis  of  a  bituminous  aggregate  for 
percentage  of  bitumen  and  grading  of  mineral  aggregate  (and  some 
asphalts  for  percentage  of  bitumen  )  what  correction   in  the  determl 

NATION    SHOULD   BE    MADE    AND  WHY?       If  THIS   CORRECTION    IS  NOT  MADE, 
WHAT    TWO    RESULTS     IN    THE    ANALYSIS   OF   THE    BITUMINOUS   AGGREGATES  WILL 
BE    AFFECTED    AND  HOW? 


: 
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TREND  OF  CONCRETE  PAVEMENT  DESIGN  -  JANUARY  I,  1928. 
Contributed  by  the  Division  of  Design 
(Not  for  release) 

The  trend  of  concrete  pavement  design  has  remained  practi- 
cally  UNCHANGED   SINCE   THE     ISSUE  OF  THE   TABLE,     IN   THE   NEWS  LETTER 

of  January,    1927,  showing  the  number  of  projects  submitted  with 
the  uniform  thickness,  thin-edge,  and  th i ckened-edge  cross  section 

DURING  1926. 

as  may  be  seen  from  the  accompanying  table,  the  number  of 
projects  submitted  in  | 927  in  each  of  these  three  groups  remains 
in  about  the  same  proportion  as   in  the  preceding  year,  although 
the  total  number  of  projects  is  less  ey  more  than  5  per  cent. 
The  th i ckene d-edge  pavements  in  1927  constituted  80  per  cent  of 
the  designs  submitted  for  federal  aid;  the  uniform  thickness 
totaling  |8  per  cent,  and  the  thin-edge  slightly  less  than  2  per 
CENT.    All  of  the  thin-edge  pavements  were  submitted  by  the 
Maryland  State  Roads  Commission.    Of  the  uniform-thickness  type 
54  per  cent  were  for  the  8- inch  and  37  per  cent  for  the  7- inch 
depth.    All  of  the  thin-edge  designs  were  of  the  6-8-6  cross 
section.    The  th i ckened-edge  projects  show  a  much  wider  range 
in  the  dimensions.     the  most  universally  accepted  cross  section 
is  the  9-6-9  which  is  used  on  over  45  per  cent  of  the  projects; 
the  9-7-9  design  is  second  with  23  per  cent;  and  the  8-6-8  third 
with  8  per  cent. 

During  1927,  37  States  used  the  th i ckened-edge  design, 

6  States  the  uniform  thickness,  and  one  State  -  Maryland  -  the 
thin-edge  cross  section.     |t  is  understood,  however,  that  maryland 
will  make  the  t h i ck ened -e dge  unanimous  by  changing  over  to  that 

TYPE    DURING    1928.      Of   THE    542    CONCRETE-PAVEMENT    PROJECTS,  LISTED 
IN    1927,    350  WERE    CLASSIFIED    AS   PLAIN    AND    192   AS   REINFORCED  CON- 
CRETE.    The  Bureau  has  classified  those  designs  reinforced  with 
marginal  rods,  only,  as  plain  concrete.    the  designation  of  rein- 
forced concrete  was  reserved  for  pavements  having  rods  or  mesh 
distributed  throughout  the  slab.    under  this  classification  2| 
States,  during  1927,  built  plain  concrete  pavements  exclusively, 

7  States  constructed  only  reinforced  concrete  pavements,  and  16 
States  completed  some  of  both  designs.  During  the  same  year,  5 
States  specified  ear  reinforcement,   |0  States  required  mesh,  and 

8  States  permitted  the  use  of  eithe  R  BAR  OR  MESH . 


The  trend  of  design  of  Federal-aid  concrete-pavement  projects, 

as  of  January  J,  1928. 
 (Uniform-thickness  projects)   


Design  thickness 


Number  of  Federal-aid  projects  submitted  by  years 


Edge  r 

Oenterj 

Edge  : 

19  17; 

19  18: 

1919; 

1920: 

I92|  : 

1922. 

1923; 

I924-: 

1325: 

1926: 

1927: 

Totals 

In.  : 

In.  : 

In.  : 

5  : 

5  i 

5  : 

1  : 

1 : 

•2: 

1 : 

5 

3  : 

6  : 

6  : 

2! 

3 : 

3: 

24: 

24: 

49: 

10: 

4: 

3: 

-7  . 

0 : 

8: 

133 

7  : 

7  : 

7  : 

1  : 

1  1  : 

17: 

31  : 

22; 

80: 

70: 

33: 

47: 

27: 

37; 

376 

7|: 

74  : 

7h 

2: 

4: 

17: 

31  : 

21  : 

30: 

9: 

1 : 

2; 

1  17 

8  : 

8  : 

8  : 

4: 

17: 

68: 

90: 

78: 

85: 

61  : 

51  : 

44: 

57: 

53: 

608 

9  : 

9  : 

9  : 

1 : 

13: 

9: 

9: 

8: 

8: 

7: 

1 : 

56 

10  : 

10  : 

10  : 

5: 

5: 

5: 

2; 

2; 

1  : 

2«    -  : 

22 

12  : 

12  : 

12  : 

2; 

1 

3 

Total  un I  form  -  ; 

thickness  provjects: 

9: 

37; 

123: 

191  : 

161  : 

255: 

162; 

89: 

96: 

98: 

99: 

J, 320 

(Thin-edge  projects) 

5  : 

6  : 

5  : 

1 : 

1  1 : 

3: 

1  : 

—  « 
t 

16 

5  : 

7 

5  : 

4; 

10: 

7: 

4 

3 

_ 

!  1 

_ 

29 

6  : 

7  : 

6  ! 

1 

9 

17 

8 

39 

25 

99 

6  : 

8  : 

6  : 

4: 

13 

92 

60 

56, 

71 

16: 

25 

9 

:    1 1 

10 

367 

7 

8  : 

7 

1 

1  1 

65 

55, 

23 

24 

18 

1  M 

197 

7  : 

9  ! 

7  . 

1 

&  2, 

2 

4 

- 

— 

9 

8 

10 

8  ; 

1 

1 

2 

Total  thin-edge 

projects 

9 ' 

35. 

175 

149 

90;  |4| 

:  64 

25 

9 

12 

10 

719 

(TH  1  CKENED- 

-EDGE 

pro  jects  ) 

7 

7 

5 

6  « 

:  7 
:  7 

1 
1 

!  23 

38 

43 

•  24 

5 

1 

134 

7| 

5i 

:  7! 

'  3 

15:  2 

17 

1  2 

i  6 

12 

:  6 

.  19 

37 

8 

:  5 

:  8 

i  4 

4 

8 

:  6 

:  8 

:  1 

8 

i  17 

:  21 

72 

:  52 

34 

205 

8 

:  6| 

:  8 

:  4 

:  4 

10 

:  18 

8 

:  7 

:  8 

:  3 

:  25 

:  33 

:  33 

21 

•     1  15 

:  6-| 

:  S§ 

:  1 

:  1 

4 

:  7 

:  8i 

1 

:  1 

9 

:  5 

:  9 

|  2 

:  1 

5  1 

;  2 

6 

9 

:  6 

:  9 

:  3 

:  55 

:  180 

:  160 

:  192 

197 

:  787 

9 

:  6| 

:  9 

:  22 

:  34 

:  34 

:  15 

:  105 

9 

:  7 

:  9 

:  •  9 

:  6 

:  38 

:  49 

:  80 

:  98 

:  280 

10 

:  7 

:  10 

:  2 

1 

I  5 

:  3 

:  26 

:  25 

:  62 

10 

:  8 

:  10 

:  1 

:  3 

:  9 

:  3 

:  4 

:  5 

:  25 

12 

:  6 

:  12 

:  1 

:  1 

Total  thickened- 

EDGE 

pro  jects 

:      4:  22 

:  108 

:  356 

:  418 

:  458 

:  433 

!  1  .,  799 

Grand  Totals        :     |8:     72:  298:  340:  255:  4 1 8 :  334;  470:  523:  568:  542:3,338 
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CONSTRUCTION  UNDER  WAY  ON  ZION  NATIONAL  PARK  ROAD 

Compiled  from  reports  submitted  by  Mr.  Finch,  and  W .  A.  Blanchette 
of  the  Division  of  Management 


Construction  is  now  under  way  on  the  Zion  National  Park  Road, 
in  southwestern  utah,  considered,  sy  those  who  have  had  an  oppor- 
tun'tv  to  view  the  work,   as  one  of  the  most   interesting  ro  adbu  j  ld  — 
ing  projects   in  the  world.     the  work   is  being  done  by  the  bureau 

UNDER    AGREEMENT   WITH   THE    NaTIONAL   PARK  SERVICE. 

The  project  begins  at  the  checking  station  for  tourists  in 
the  park  (elevation  4 , ! 00  feet )  and.  running  generally  eastward 
along  the  scut:-!  s  !  ~>f-  op  p  i  ne  cre  ek  ,  reaches  the  base  of  the  cl  i  ffs  , 
at  an  altitude  of  4,886  feet,    "n  a  d '  stance  of  4  miles.  through 
these  cliffs  a  tunnei-  !s  be'ng  bored  for  5.582  feet  .    the  side 
walls  of  the  tuknel  are  be  i  n  g  broken  oi-'t  at  'ntervals,  s'milar  to 
the  Mitchell's  point  section  of  the  famous  Columbia  River  H;ghway 
in  Oregon,  to  afford  both  light  and  ventilation,    The  22-foot 
wid^h  of  the  tu.mme;_  A'  ll  provide  ample  room  F"OR  the  sape  passage 
of  the  largest  busses  and  trucks.    The  grade  in  the  tunnel  is 

5   PEP   CENT   AND  THE  MmX'MUM   grade   on   the   project    IS  6   PER   CENT . 

The  maximum  grade   is  being  used  'n  a  few  p:_aces  where  the  align- 
ment  is  good,  but  at  all  other  points  the  ruling  grade   is  5  PER 
cent  . 

From  the  end  of  the  tunnel,  the  project  continues  through 
the  winding  canyons  of  Upper  Pine  Creek  and  Clear  Creek  to  the 
east  boundary  of  the  park  -  a  distance  of  3-1/2  miles.     |n  order 
to  obtain  satisfactory  alignment,   it  will  be  necessary  to  cut 
through  the  steep  ridges  at  several  points  with  short  tunnels  - 
the  longest  s00  feet  in  length  and  others  i  00  to  3  00  feet  long. 
All  the  short  tunnels  are  straight  so  that  artificial  lighting 
will  ee  unnecessar y . 

s'.nce  the  sandstone  through  which  sections  of  the  road  are 
being  constructed  will  not  resist  the  disintegrating  action  of 
motor— veh  i  cle  wheels,    it  will  ee  necessary  to  surface  these  por- 
tions of  the  project  with  gravel  taken  from  the  ears  of  zlon  creek 
or  with  crushed  limestone  quarried  from  the  deposits  east  of  the 
park  boundary, 

Four  bridges,  ranging   In  length  from  SO  to  200  feet,  will 

EE    CONSTRUCTED   ON    THE   8  •- I /2 -M  I  LE    PARK    SECTION.      TWO    OF  THESE 
ERIDGES,    NEAR    THE    CHECKING    STATION,    WILL   BE    CONCRETE    ARCHES  FACED 
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with  sandstone  masonry.     masonry  will  also  ee  used  for  some  of 
the  smaller  bridge  structures  varying  from  >j  2  to  j  6  feet  in  span. 

The  completion  of  the  approximately  24  miles  of  construc- 
tion  UNDER    CONSIDERATION,    BETWEEN   THE    CHECKING  STATION    AND  MT  . 
CaRMEL,    WILL    PROVIDE    A    SHORT    CUT    TO    KANAB ,    UT AH ,    AND  ELIMINATE 
THE    LONG,    ROUGH   RIDE    FROM   HURRICANE,    UTAH,    TO    FREDON ! A  >    Ar  I  Z . , 
AND   THENCE    NORTH   TO    KANAE .      A   TABULATION    INDICATING    THE  SAVINGS 
IN    DISTANCE,    MADE    POSSIBLE    BY   THE   NEW   ROUTE,  FOLLOWS.* 


Distance  ey 

Point  of  origin  to  destination 

Present  , 

COMPLETED 

D 1  STANCE 

PROJECT 

Ml  LES 

M:  les 

Cedar  City  to  Mt  .  Carmel 

:  140 

85 

Cedar  City  to  Kanab 

:  122 

:  100 

Cedar  City  to  Grand  Canyon  (north  rim) 

!      197  : 

ISO 

Zion  Canyon  to  Bryce  Canyon 

:  158 

88 

Zion  Canyon  to  Grand  Canyon  (north  rim) 

:  143 

125 

Mt  .  Carmel  to  St.  George  ; 

130 

:  76 

Mt.  Carmel  to  Zion  Park 

:  92 

26 

The  contract  for  the  first  5  miles  through  the  park  has 
been  awarded  to  the  nevada  contracting  company  of  fallon ,  nev . , 
at  a  total  estimated  price  of  $607,058.     from  the  east  park  eoundary 
the  Utah  State  highway  department  has  made  a  survey  fgf?    a  Feczral- 
a i d  project,    15.2  miles  in  length,  connecting  with  the  grand  canyon 

HIGHWAY,     ABOUT   2   MILES   SOUTH   OF  MT.    CaRMEL  .      THE    ESTIMATED   COST  OF 
THIS  WORK    IS   $350,000.      It    is   EXPECTED   THAT   A  CONTRACT   WILL  BE 
AWARDED    FOR    THIS    SECTION  SHORTLY. 

THE    TOPOGRAPHY   OF   THE    COUNTRY   MAKES    IT    NECESSARY  TO  BEGIN 
THE    WORK   ON    THE    GOING   PROJECT    AT    ONE    END    (fIGS.     I    AND   2)   AND  MANY 

difficulties  have  been  encountered  in  opening  it  up  at  a  number 
of  points  in  order  to  expedite  the  construction. 

Three  galleries  (figs.  3  and  4)  have  been  opened  from  the 
cliff  face  to  the  tunnel  line  and  the  fourth  gallery  is  about  to 

BE    STARTED.      A    "p I LC7 "    TUNNEL    (fIG.    5)   9    FEET   WIDE    BY   8    FEET  HIGH 

is  eeing  driven  between  these  gallery  openings  on  the  grade  xnd 
center  l'ne  of  the  main  tunnel.    three  8-hour  shifts  are  in  oper- 
ation and  the  b ore  is  eeing  made  in  both  directions  from  the  gallery 
openings.     Simultaneously  with  the  drilling  and  blasting  on  one  face 


FIGURE  2-  SHOVEL  BUILDING  A  PIONEER  ROAD  FROM  THE  CAMP 
TO  THE  WEST  PORTAL  OF  THE  TUNNEL. 


FIGURE  3-  GALLERY  NUMBER  2  TO  THE  PILOT  TUNNEL  IN  WHICH  DRILLING, 
BLASTING,  AND  MUCKING  IS  BEING  CARR1  ED  ON  IN  BOTH  DIRECTIONS. 


FIGURE  4-  THE  LOADED  CARS  ARE  PULLED  TO  THE  GALLERY  OPENING 
BY  CABLES  ATTACHED  TO  AIR  HOISTS. 
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the  loosened  sandstone  is  3e1ng  excavated  and  loaded  from  the 
other.     The  mucking  is  being  accomplished  with  a  Butler  ShuVEloder 

(fIG.    6)   EQUIPPED    WITH    A    l/4-CUBIC    YARD   DUCKET,    AND  OPERATED  DY 
COMPRESSED   AIR.      THE    HaULING    IS   DONE   WITH    {-CUBIC    YARD   STEEL  CARS 
PULLED   BY   CABLES    ATTACHED   TO   A  IR    HOISTS    (fIG.    4).      AS    SOON    AS  A 
ROAD    IS   COMPLETED,    OVER    WHICH    A   POWER    SHOVEL   MAY   BE  TRANSPORTED 
FROM   THE    CAMP    SITE    TO    THE    WEST    PORTAL    OF   THE    TUNNEL,    AN    ERIE    A  I R 
SHOVEL   WILL   BEGIN    ENLARGING   THE   PILOT    TUNNEL   TO    THE   CROSS  SECTION 
SPECIFIED    FOR   THE    COMPLETED  MAIN  TUNNEL. 


t 
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PROGRESS  OF  FEDERAL  HIGHWAY  LEGISLATION 
(Not  tor  release  ) 

New  sills   introduced  in  Congress  since  the  last   issue  of 
the  News  Letter  and  further  action  on  bills  previously  introduced 
are  summarized  as  follows: 

H.R.  5772.  -  Introduced  in  the  House  on  December  5,  by  G.  E.  Camp- 
bell of  Pennsylvania,  and  reported  out  without  amendment  by  the 
Committee  on  the  Judiciary  on  January  18:     Provides  that  every 
Federal  agency,  eefore  expending  any  funds  for  any  construction 
project,  estimated  to  cost  more  than  $25,000,  and  not  constituting 
maintenance  or  repair,  shall  prepare  complete  plans  and  specifi- 
cations for  such  project,  together  with  a  detailed  estimate  of 
the  entire  cost. 

HiR.  5800.-  Introduced  in  the  Senate  on  December  |2,  and  reported 
out  favoraely  without  amendment  by  the  Committee  on  Appropriations 
on  January  6:    This  is  the  urgent  deficiency  bill  reported  in  the 
December  News  Letter . 

H.R.  9767.  -  Introduced  in  the  House  on  January  20,  by  E.  W. 
Gibson  of  Vermont,  and  referred  to  the  Committee  on  Roads: 
Authorizes  an  appropriation  of  $2,654,000  for  the  relief  of  Vermont 
ON  ACCOUNT  of  the  damage  and  destruction  of  roads  and  bridges  by 
the  recent  flood  and  provides  that  the  authorization  shall  be  spent 
in  accordance  with  the  provisions  of  the  Federal  highway  act,  ex- 
cept   THAT    THE   $15,000  PER   MILE    LIMITATION    SHALL  NOT    APPLY,  AND 
"THE    PROVISION    RESTRICTING   THE   EXPENDITURE    OF    FEDERAL    FUNDS  UPON 
ROADS   ON    THE    SYSTEM   OF   FEDERAL-AlD  HIGHWAYS    SHALL  NOT   APPLY   TO  THE 
EXTENT    THAT    SUCH   EXPENDITURE    IS    HEREBY    AUTHORIZED  ON    ROADS  AND 
BRIDGES   NOT    ON    EUT   WHICH    ARE    EXTENSIONS    OF    S A  I  D    SYSTEM  WITHIN 
MUNICIPALITIES    HAVING  A   POPULATION    OF   TWO    THOUSAND    FIVE  HUNDRED 
OR  MORE,    AS    SHOWN    BY   THE    LAST    AVAILABLE  CENSUS." 

H.R.  9846.  -   Introduced  in  the  House  on  January  23,  ey  R.  H.  Clancy 
of  Michigan,  and  referred  to  the  Committee  on  Roads:     Provides  that 
existing  Federal-aid  highway  legislation  be  amended  by  authorizing 
an  appropriation  of  $100,000,000  for  each  of  the  fiscal  years  1930, 
and  i93'i;  and  an  additional  sum  of  $7,500,000  for  forest  roads  and 
trails,  under  section  23,  for  each  of  the  fiscal  years  1930,  and 
193  ]  . 


'Si  .  ■' 


;  it 
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H.R.  9854.  -  Introduced  in  the  House  on  January  23,  by  J.  M. 
Robsion  of  Kentucky,  and  referred  to  the  Committee  on  Roads: 
The  provisions  of  this  bill  are  identical  with  those  of  H.R.  9846 
as  reported  above. 

H.R.  9859.  -  Introduced  in  the  House  on  January  23,  by  D.  B. 
Colton  of  Utah,  and  referred  to  the  Committee  on  Roads:  Pro- 
vides that  the  existing  Federal-aid  highway  legislation  ee 
amended  3y  adding,  at  the  end  of  section   ii,   a  new  paragraph, 
as  follows:     "In  the  case  of  a  project  for  the  construction  of 
any  part  of  the  system  of  primary  or  interstate  highways  of  a 
State  in  which  (|)  the  unappropriated  public  lands  and  non- 
taxable Indian  lands,   individual  or  tribal,  exceed  5  per  centum 
of  the  total  area  of  all  lands  in  the  state,  and  (2)  the  popu- 
lation, as  shown  by  the  latest  available  federal  census,  does 
not  exceed  the  rate  of  ten  persons  per  square  mile  of  area, 
the  Secretary  of  Agriculture  may,  upon  request  of  the  State 
highway  department,   increase  the  share  to  be  paid  by  the  united 
States  in  respect  of  such  project  to  any  amount  (within  the 
amounts  available  for  federal  a  id  in  such  state  )  up  to  and  in- 
cluding the  whole  cost  thereof,  but  such  state  shall  expend 
the  amount  it  woulc  have  been  required  to  expend  upon  such 
project  if  this  paragraph  had  not  been  enacted  upon  such  other 
Federal-aid  project  or  projects  therein,  and  at  such  time  as 
the  Secretary  of  Agriculture  may  require." 

H.R.  1 0 1 42 .  -  Introduced  in  the  House  on  January  30,  by  E.  E. 
Browne  of  Wisconsin,  and  referred  to  the  Committee  on  Roads: 
Provides  that  the  proceeds  from  the  sale  of  surplus  war  material, 
highway  equipment,  and  supplies  to  the  Government  of  France  for 
which  the  United  States  holds  bonds  totalling  $407,34 1 , |45,  is 
authorized  to  be  appropriated  for  the  construction  of  Federal- 
aid    AND    FOREST    ROADS    IN    ACCORDANCE   WITH    THE   PROVISIONS   OF  THE 
EXISTING    FEDERAL-Al  D   HIGHWAY    LEGISLATION.      PROVIDES   THAT   90  PER 
CENT    OF  THE    AMOUNT    SHALL  BE    APPORTIONED   TO    THE    STATES    FOR  FEDERAL 
AID   ROADS    AND   THE   REMAINING    |0  PER   CENT    FOR    FOREST    ROADS.  PRO" 
VICES    THAT    THESE    EXPENDITURES    ARE    EXEMPTED    FROM   THE  EXISTING 
LIMITATION    AS    TO    THE    ALLOWABLE    FEDERAL    AID   PER   MILE,    AN  D   AS  TO 
THE    PER    CENT    ALLOTTED   UPON    THE   PRIMARY    ROADS,    AND   AS   TO   THE  PER 
CENT    OF  COST    TO    BE    BORNE    BY   THE    FEDERAL    GOVERNMENT.  PROVIDES 
THAT    THE    STATE    SHALL    IN    NO    CASE   PAY   MORE    THAN   20  PER    CENT    OF  THE 
COST   OF  ANY   HIGHWAY    PROJECT,    AND    THAT    ONLY   PRIMARY   OR  INTERSTATE 
HIGHWAY    PROJECTS    SHALL   EE   BUILT,    AND    THAT    THEY    SHALL   ALL   EE  OF 
THE    DURABLE,    HARD-SURFACED  TYPE.      THIS   ACT    IS   NOT    INTENDED  TO 
REPEAL   ANY   PROVISION    OF  THE    EXISTING    FEDERAL-AlD   ROAD  LEGIS- 
LATION   UNLESS    SUCH    PROVISION    IS    IN    DIRECT    CONFLICT  THEREWITH. 
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H.R,   10565.  -  Introduced  in  the  House  on  Feeruary  6,  by  J.  tvl. 
Rodsion  of  Kentucky,  and  referred  to  the  Committee  on  Roads: 
Authorizes  an  appropriation  of  $1,831,794  for  the  relief  of 
Kentucky  on  account  of  the  damage  and  destruction  of  roads  and 
bridges  by  the  recent  flood.    Provides  that  the  funds  shall  ee 
spent  under  the  direction  of  the  bureau  in  cooperation  with 
the  State  highway  department;  that  the  State  shall  expend  a 
like  sum;  that  not  more  than  $3,000  per  mile  on  any  road  or 
$15,000  on  any  bridge  shall  ee  spent  from  these  funds;  that 

NONE   OF  THE    APPROPRIATION    SHALL  BE    SPENT    FOR   RIGHT   OF  WaY  OR 
ENGINEERING    FEES;    AND,    THAT    NONE   OF  THE    APPROPRIATION    SHALL  EE 
EXPENDED  WITHIN    AN    INCORPORATED  TOWN   OR  CiTY. 

H.R,   10800.  -  Introduced  in  the  House  on  February  |0,  by  W.  W. 
Hastings  of  Oklahoma,  and  referred  to  the  Committee  on  Roads: 
Authorizes  an  appropriation  of  $230,000  for  the  relief  of  Okla- 
homa ON   ACCOUNT  OF  THE    DAMAGE    AND   DESTRUCTION   OF  ROADS  AND 

bridges  by  the  recent  flood  and  provides  that  the  authorization 
shall  be  spent  in  accordance  with  the  provisions  of  the  federal 
highway  act,  except  that  the  $|5,000  per  mile  limitation  shall 
not  apply,  and  "the  provision  restricting  the  expenditure  of 
Federal  funds  upon  roads  on  the  system  of  Federal-aid  highways 
shall  not  apply  to  the  extent  that  such  expenditure  is  hereby 
authorized  on  roads  and  bridges  not  on,  but  which  are  extensions 
of  said  system  within  municipalities  having  a  population  of  two 
thousand  five  hundred  or  more,   as  shown  by  the  last  available 
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H.R.   I08G4.  -  Introduced   in  the  House  on  February  |3,  by  F.  Hale 
of  New  Hampshire,  and  referred  to  the  Committee  on  Roads:  Author- 
izes an  appropriation  of  $853,300  for  the  relief  of  New  Hampshire 
on  account  of  the  damage  and  destruction  of  roads  and  bridges 
by  the  recent   flood  and  provides  that  the  authorization  shall 
be  spent  in  accordance  with  the  provisions  of  the  federal  high- 
way act,  subject  to  the  same  exceptions  given  above  for  h.r.  10800. 

H.R.   10879.  -  Introduced  in  the  House  on  February  13,  by  J.  Crail 
of  California,  and  referred  to  the  Committee  on  Roads:  Authorizes 
an  appropriation  of  $250,000  for  the  preparation  of  plans  and 

REPORTS,  RELATIVE  TO  THE  ESTABLISHMENT  OF  A  PaC I F I C  COAST  NATIONAL 
HIGHWAY   SYSTEM,    UNDER    THE    SUPERVISION    OF   THE    SECRETARY   OF  WaR . 

Engineers  of  the  Bureau  of  Public  Roads  may  be  used  in  making 
all  necessary  surveys  upon  request  and  under  the  direction  of 
the  Secretary  of  War.    The  system  of  motor-truck  highways  is  to 
meet  the  requirements  of  heavy  commerce  in  t  i  me  of  peace  and 

HEAVY   ORDNANCE    IN    TIME   OF  WAR.       In    GENERAL,    THE    PLAN    CALLS  FOR 
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three  main  trunk  lines,  with  sufficient  laterals,  through  the 
States  of  Washington,  Oregon,  and  California.  The  first  line 
of  defense  shall  ee  known  as  the  balboa  or  coast  highway,  the 
second  line  of  defense  as  the  pacific  golden  state  highway,  and 
the  third  or  inner  l i ne  of  defense  as  the  ll  cam  i  no  s  i erra  or 
Mountain  highway. 

H.Res.   103.  -   Introduced  in  the  House  on  January  26,  by  A.  Johnson 
of  Washington,  and  referred  to  the  Committee  on  Rules:  Authorizes 
and  directs  the  speaker  of  the  house  to  appoint  a  special  com- 
mittee to   investigate  and  inquire  into  all  facts  in  relation  to 
the  designation  of  the  existing  system  of  numbered  un  i  ted  states 
h i ghways . 

H.J. Res.   1 07 .  -  Introduced  In  the  House  on  December   16,  ey  J.  C. 
Li  nth  I  cum  of  Maryland,  and  reported  out  favoraely  by  the  Committee 
on  Foreign  Affairs  on  January  24;    Authorizes  and  requests  the 
President  to  extend  to  the  Permanent  International  Association 
of  Road  Congresses  an  invitation  to  hold  the  sixth  session  in 
the  United  States,  either  in   1923,  or  1930.     Also  authorizes  to 
ee  appropriated  the  sum  of  $25,000  for  the  expenses  of  such  session 
as  may  necessarily  be   incurred  ey  the  government  of  the  united 
States  . 

H.J. Res.   108.  -  Introduced  in  the  House  on  December  16,  by  J.  C. 
Li  nth  i  cum  of  Maryland,  and  reported  out  favoraely  by  the  Committee 
on  Foreign  Affairs  on  January  24:     Authorizes  an  appropriation 
of  $15,000  for  the  expenses  incident  to  the  participation  by  the 
United  States  in  the  second  Pan  American  conference  on  highways 
to  be  held  at  rlo  de  janeiro. 

S.I  182.  -  Introduced  in  the  Senate  on  December  6,  ey  C.  L,  McNaRY 
of  Oregon,  and  reported  out,  without  any  amendment,  by  the  Com- 
mittee on  Agriculture  and  Forestry,  on  January  9.    This  bill  was 
reported  in  the  December  News  Letter. 

S.  2599.  -  Introduced  in  the  Senate  on  January  17,  by  F.  L.  Greene 
of  Vermont,  read  twice,  and  referred  to  the  Committee  on  Commerce. 
This  bill  is  identical  with  H.R.  9767  as  reported  above. 

S.  308  1.  -  Introduced  in  the  Senate  on  February  8,   by  M.  Sheppard 
of  Texas,  read  twice,   and  referred  to  the  Committee  on  Post 
Offices  and  Post  Roads:    Provides  that  section  2|  of  the  Federal 
highwa-y  act  ee  amended  as  follows;  "so  much,  not  to  exceed  one- 
fourth  of  |  per  centum,  of  all  money  appropriated  for  the  fiscal 
year  ending  june  30,    1929,   and  subsequent  years  for  expenditure 
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UNDER    THE    PROVISIONS    OF    THIS    ACT,     AS    THE    Ch I E F   OF   ENGINEERS,  WITH 
THE    APPROVAL   OF   THE    SECRETARY  OF   WAR,    MAY    DEEM   NECESSARY    FOR  CARRY- 
ING   ON    HIGHWAY    RESEARCH    AND     INVESTIGATIONAL    STUDIES  INDEPENDENTLY, 
AND    FOR    PUBLISHING   THE    RESULTS   THEREOF,    SHALL  EE    DEDUCTED    FOR  SUCH 
PURPOSES,     AVAILABLE    UNTIL    EXPENDED.       ANY   OF    THE    RESULTS   OF    SUCH  RE- 
SEARCH   AND    STUDIES    SHALL    BE    AVAILABLE    TO    THE    SECRETARY   OF  AGRICUL- 
TURE.     THE    TOTAL    AMOUNT    AUTHORIZED   TO    EE    DEDUCTED   EY   THE  PRECEDING 
PARAGRAPH,     IN    RESPECT    OF    ANY    FISCAL    YEAR,     SHALL    NOT    EXCEED    2jg  PER 
CENTUM   OF    THE    AMOUNT    APPROPRIATED    FOR    SUCH    FISCAL    YEAR    FOR  EXPENDI- 
TURE   UNDER    THE    PROVISIONS   OF   THIS    ACT,    LESS    THE    AMOUNT  DEDUCTED 
UNDER    THIS  PARAGRAPH." 

S.J. Res.  30.  -  Introduced  in  the  Senate  on  Decemeer   |2,  ey  L.  C. 
Phipps  of  Colorado,  and  reported  out  favorably,  without  an  amend- 
ment, ey  the  Committee  on  Foreign  Relations,  on  February  8.  This 
.sill  was  reported  in  the  Decemeer  News  Letter. 

S.J. Res.  31.  -  Introduced  in  the  Senate  on  Decemeer   |2,  ey  L.  C. 
Phipps  of  Colorado,  and  reported  out  favorably,  without  an  amend- 
ment, ey  the  Committee  on  Foreign  Relations,  on  February  8.  This 
bill  was  reported  in  the  Decemeer  News  Letter. 
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